Landslide susceptibility mapping is a very important tool to identify potential landslide-prone areas. In this work, weight of evidence method is applied to obtain landslide susceptibility assessment. Weight of evidence model is commonly applied in the landslide study as it is widely acceptable and easy to use. The objective of this paper is to prepare the landslide susceptibility map of Lung Khola catchment, Pyuthan District of Nepal. Altogether, 84 landslides were identified after landslide inventory. The thematic layers of all causative factors and existing landslides are prepared in Arc GISsoftware. Mainly, Digital Elevation Model (DEM) based causative factors and field data were used to prepare the data layers of the causative factors. In this research, 8 intrinsic factors were used for the landslide assessment. South East and East facing aspects, slope >60 degrees, elevation ranges 1300 -1700 m, phylitic rocks and agricultural land followed by forest are the major contributors of landslide hazard in the study area. The weight of evidence model was validated by using area under curve method. The success rate curve showed the accuracy of 73.16%. It can be concluded that weight of evidence model is suitable model for landslide susceptibility analysis and the area is highly susceptible to landslide occurrence.
Introduction
Landslides are common phenomenon among the natural hazards that occur regularly in Nepal. Landslide claims many human lives every year and causes other damages such as destruction and blockages of highways, losses of livestock, crops, and agricultural land. Based on a reconnaissance study, estimated that at least 75 percent of all landslides in Nepal were natural. But in the present situation, landslides can be induced by either natural or human factors, or both. Some natural factors that contribute to landslides are high relief or steep slopes, unstable geology, and concentrated rainfall. Human factors can be deforestation, improper land use and construction, and agricultural activities on hill slopes. Lithostratigraphy contributes to erosion and landslide (Bhandari & Dhakal, 2018) . Other factors that lead to landslide are toe cut of the hill, over saturation of sediment, earthquakes or blasting are as well as the factors that lead to low shear strength such as weak soil, high pore-water pressure, and so on.
Earthquakes and heavy rainfall trigger the landslide in most cases. Landslides often give rise to debris flows. A debris flow has enormous energy which causes widespread damage to physical structures like bridges and hydroelectric power stations on its way downstream. Potential sites that are prone to landslide should, therefore, be identified to reduce the damage caused by disaster.
Landslide susceptibility assessment aims to differentiate a land surface into homogeneous areas according to their probability of failure caused by mass movement at specific location (Varnes, 1978) . Physically based landslide susceptibility model can perform at the same time temporal and spatial forecasting of landslides which can define when and where a landslide will occur (Baum et al., 2002 (Baum et al., , 2010 Crosta & Fratini, 2003; Guzzetti et al., 2000; Lepore et al., 2013; Rosi et al., 2013) but according to Brabb (1985) , susceptibility maps are used to assess where a landslide should be expected, they do not contain any temporal information about when a landslide will occur. The susceptibility map can be prepared in a GIS using statistical, heuristic or physically-based methods (Guzzetti et al., 2005) . With heuristic methods, weights are assigned to the predisposing factors also known as causative factors or evidence layers, based on the experience of the experts, whereas in data-driven statistical techniques, weights are obtained by correlating landslide occurrences and evidence layers, using both bivariate and multivariate methods. Commonly used bivariate methods are information value and weights of evidence modeling in which weights for each parameter are derived from the landslide inventory (Mathew et al., 2007) . The weights-of-evidence model has many advantages compared to other statistical methods. Weights-ofevidence is a data-driven method that is basically the Bayesian approach in a log-linear form using prior and posterior probability and is applied where sufficient data are available to estimate the relative importance of evidential themes by statistical means (Bonham-Carter, 1994) . The study area is located at longitude from 82˚49'E to 82˚56'E and Latitude of 28˚9'N to 28˚16'N. Elevation in study area ranges from 800 m to 2462 m mean above sea level. The area is bounded by the Rolpa district at North and JhimrukKhola at South. Lung Khola meets Jhimruk River at Damti. Major portion of the Naubahini Rural Municipality belongs to the Fore Himalaya physiographic region and Mahabharat range. Key landform development process of this physiographic region is tectonic upliftment, weathering, erosion, sediment deposition and slope failure (Upreti, 2001) . This area is vulnerable for large landslide occurrences because of less soil and steep slopes, presence of weak rocks like: phyllite, limestone, weathered slate, etc. that exhibit frequent rock failure, sliding, rupture (Dahal et al, 2012) . Most slopes are south facing and gradient ranges from 0˚ to 77.5˚.
General Geology
Geologically , 2006) . Higher elevation of study area is prone to landslide as a long thrust passes through it. A 1 : is the number of the landslide pixels present on a given factor class; A 2 : is the number of the landslide pixels not present in the given factor class; A 3 : is the number of the pixels in the given factor class in which no landslide pixels are present;
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A 4 : is the number of the pixels in which neither landslide nor the given factor is present.
The obtained difference between weights (C) provides a measure of the strength of the correlation between the analyzed variable and landslides. Area under the curve (AUC) (Wahono, 2010; Pimiento, 2010 ) is used for model validation. The test landslides were used for success rate curve analysis which was obtained by plotting cumulative field landslide area percentage against the cumulative hazard value percentage.
Model Validation
Validation is a fundamental step in the development of susceptibility and prediction ability. The prediction of a landslide susceptibility model is usually estimated by using independent information. There are numbers of methods to validate such LSI map such as Receiver operating Characteristic (ROC) (Mathew et al., 2007; Yeon et al., 2010; Yilmaz, 2009) 
Results and Discussion
The inventory showed 84 landslides having 293,797 m 2 areas (Figure 3 are responsible factor for the anchoring of the soil. Zhang et al. (2016) also found that the areas with settlement and sparse forest more prone to landslide.
Likewise the landslides were prone to the area facing southern slopes. Debris flows are major landslide problems in Nepal which are initiated at the gullies of hill tops in small catchments and flow down the high velocity (Dahal, Hasegawa, Bhandary, & Yatabe, 2010) . Anthropogenic factors like deforestation and the road building process, weak geology were also seen to be the cause of the landslide in the study area. Eight factor maps were prepared for landslide susceptibility mapping ( Figure 4) . Spatial relationship between landslide contributing factors and their weighted values are given in Table 2 . Geologically, Robang phyllite and Malekhu limestone are found more potential for landslide. Elevation from 1500 m -1700 m, east to south-east aspect, slope greater than 60˚, 50 m near from River, agriculture area and convex slope are more responsible for landslide ( were not observed in Grassland and Barren Area. Most of the landslide occurs at
RobangPhyllite. Almost 60 percent of landslide occurred at this geology. The result is agreed with the field investigation. We observed maximum landslides in the agricultural land and RobangPhyllite. The final susceptibility map is shown in Figure 5 . The susceptibility is divided into five different classes. 30.11 km 2 areas are covered by highly susceptible class (Table 3 ) and the area of medium susceptible class is 24.21 km 2 . The area of very high susceptible class is 17.92
km 2 . The result shows that more than 70 km 2 area is susceptible for landslide in this area. For validity of LSM success rate curve was made and the landslide density of each class was calculated. The success rate curve constructed showed 73.16% of the study area lying under the curve ( Figure 6 ).
Field observation showed steep slope angles, weak geology, rugged topography and groundwater were also responsible for the formation of landslide as major inherent reasons for landslides. Similar reasons were reported along with rainfall in Dumrebesi section of Narayanghat-Muglin road section by (Regmi et al., 2013) . Elevation ranges from 800 meters to 2462 meters. Susceptibility was high for the altitude of 1300 to 1700 meters as shown by their positive weight values. Slope gradient is the most substantial cause of land sliding. Like slope, aspect is one of the important factors in preparing landslide susceptibility maps (Carrara et al., 1999) . According to Martha et al. (2013) south facing slopes are known for their landslide proneness. Aspect maps were produced to show the relationship between aspect and landslides of the study. In this study, it is found K. Pokhrel, B. P. Bhandari that geology, River (drainage), elevation, land use and curvature are found major responsible factor for landslide susceptibility.
Conclusion
In conclusion, we mapped 84 landslide polygons from Google earth and by field verification. Most of the landslides were observed to be concentrated along the Phoply and Lung Khola area. Landslide occurrence exhibits the correlation with slope angle, aspect, elevation, geology, drainage and geological structures. Slope greater than 60˚, south east and south aspect, elevation greater than 1300 m, Malekhu limestone and Robangphyllite are found more susceptible for landslide occurrence. The susceptibility is divided in to five different classes. 30.11 km 2 areas are covered by highly susceptible class and the area of medium susceptible class is 24.21 km 2 . The area of very high susceptible class is 17.92 km 2 . The result shows that more than 70 km 2 area is susceptible for landslide in this area The validation results showed that the success rate curve with 73.16 percentage of the area lying under the curve indicating that prediction ability of the Weight of Evidence model. These landslide susceptibility maps can be used as a planning tool by prioritizing areas for controlling the landslide effects. More than 73% success rate indicates that Weight of Evidence model is suitable model for the landslide susceptibility in the study area.
